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(54) MONITOR ADAPTER 

(57) In DDC1. a data request signal is applied to 
overlap a vertical synchronization signal from a compu- 
ter 1 to a terminal 33. the data request signal is applied 
from a receiver 24 through a switch 25 to a non-volatile 
memory 27, information related to a video monitor 4 is 
read from the non>volatile memory 27. and the read 
information is applied from a driver 21 through a data 
terminal 31 to the computer 1. In DDC2B, a data 
request signal is applied to both the data terminal 31 

FIG. 2 



and a clock terminal 32, a part of the data request signal 
is decoded by a data request decoder 28 through a 
receiver 22, the data request signal is applied through 
the switch 25 to the non-volatile memory 27, information 
Is read from the non-volatile memory 27, and the read 
information is applied from the driver 21 through the 
data terminal 31 to the computer 1 . 
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Description 

Field of the Invention 

Tlie present Invention relates to a monitor adapter. 
More particularly, the present invention relates to a 
monitor adapter connected between a personal compu- 
ter and a video monitor for carrying out a relay to trans- 
mit information required for Plug and Play to the 
personal computer and to transmit an optimal video sig- 
nal for the video monitor from the personal conrrputer to 
the videomonitor. 

Background Art 

In an IBM PC/AT compatible personal computer, 
the irredudble minimum functions are provided for a 
main body thereof in order to utilize open architecture, 
and various functions can be added to the main body in 
the form of boards for user's specific demands in order 
to allow for selection by the user. This board is called an 
add-on board. At present, the add-on boards include a 
video card, an SCSI card (one of the interface stand- 
ards for external storage apparatuses), a net work card, 
a sound source board and the like. 

However, the add-on boards are put on the market 
by manulacturers other than those of personal comput- 
ers, based on inconsistent standards established by 
themselves, and therefore, the user often cannot oper- 
ate a personal computer without knowledge thereof 
even if the user purchases peripheral equipment and an 
add-on board and tries to connect them with the per- 
sonal computer, which is serious problem of a personal 
computer. 

Thus, recently, all the hardware (such as an add-on 
board and an external apparatus) connected to a per- 
sonal computer has been basically increasingly made to 
have functions to communicate with an OS under a pre- 
scribed rule, to notify the OS of its own function and per- 
formance according to the request of the OS. and to 
reset itself based on arbitration of the OS. With these 
functions, optimal setting is performed automatically, 
and the user can use a personal computer without diffi- 
culty even if he/she knows notNng about computers. 
More specifically, this method allows the user to operate 
a personal computer by merely selecting a function by 
himseltyherself and inserting an add-on board thereinto, 
which is called Plug and Play, so that convenience on 
the part of the user can be improved. 

By the way, a recent personal computer can output 
a high resolution image signal, and a display system 
capable of displaying such a high resolution image and 
of carrying out Plug and Play has been proposed as a 
video monitor in the United States Patent No. 
5.276,458. 

Fig. 5 is schematic block diagram showing the pro- 
posed display system described akx>ve. In Fig. 5. an 
ROM 81, a memory 82, an I/O 84. a communication 
adapter 85, a keyboard adapter 90 and a display 



adapter 92 are connected to a CPU 80 through a bus 
86. A keyboard 91 is connected to keytx)ard adapter 90, 
and these components from CPU 80 to keyt>oard 
adapter 90 constitute a computer in a well-known man- 

5 ner An external disk file 83 is connected to I/O 84. and 
communication adapter 85 transmits arxil receives data 
to and from a host computer 93. 

Display adapter 92 perfbrn^ a Plug and Play func- 
tion for a CRT display apparatus 88. More specifically, 

10 display adapter 92 outputs a video signal and a syn- 
chronization signal to an output port 94 for enabling dis- 
play apparatus 88. Display apparatus 88 includes a 
non-volatile memory 9 and device logic 97, and device 
logic 97 is connected to adapter logic 96 in display 

75 adapter 92 through a serial line 3. Non-volatile memory 
9 stores display information, and adapter logic 96 and 
device logic 97 constitute communication logic 95. 
Adapter logic 96 applies a command for read data and 
write data of non-volatile memory 9 to device logic 97 

20 through serial line 3, and device logic 97 responsively 
accesses non-volatile memory 9 to read display infor- 
mation therefrom, and supplies the display information 
to adapter logic 96 through serial line 3. Adapter logic 
96 supplies RGB data to display apparatus 88 such that 

25 display apparatus 88 operates in a mode adapted to 
itself. 

In the exanrple shown in Fig. 5, however, display 
adapter 92 cannot be connected to display apparatus 
88 so as to display an image in an optimal mode of dis- 

30 play apparatus 88. if non-volatile memory 9 and device 
logic 97 are not provided in advance in display appara- 
tus 88. More specifically, a conventional video nnonitor 
which is not provided with non-volatile memory 9 and 
device logic 97 cannot be connected to a personal com- 

35 puter with Plug and Play 

On the other hand. VESA (Video Electronics Stand- 
ards Association) has been established for standardiza- 
tion of image output in general to a video monitor in a 
personal computer, and standardization is being carried 

40 out in a wide range from a method of accessing a video 
card by software to a function of a video monitor, so that 
guidelines are shown to employ DDC (Display Data 
^Channel) as a standard of Plug and Play in a video 
monitor. 

45 The DDC is provided for the purpose of implement- 
ing at least Plug and Play and is intended in an upper 
class to achieve an improved function by using a bidi- 
rectional bus and to have an additional function without 
an additional cable by providing a line for communica- 

50 tion within a video cable. 

The DDC is divided into three classes of DDC1. 
DDC2B and DDC2AB. DDCl transfers data from a 
video monitor to a personal computer in one direction 
using original two lines as a bus. and DDC2B transfers 

55 data continuously and sequentially from a video monitor 
using an I2C bus as a bus when a personal computer 
initially requests data from the video monitor. The I2C 
bus is one of the standards of bidirectional serial data 
transfer by means of two signals of clock and data sig- 
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nals. DDC2AB only transfers data according to request 
of a personal computer from the personal computer to a 
video monitor through an I2C bus, and carries out bidi- 
rectional communication. 

Disclosure of the Invention 

It is therefore a primary object of the present inven- 
tion to provide a monitor adapter capable of even con- 
necting a conventional video monitor which does not 
have a Plug and Play function to a computer with a Plug 
and Play function. 

It is another object of the present Invention to pro- 
vide a television monitor adapter which can be con- 
nected to a computer with a Plug and Play function in a 
manner adapted to DDC. 

The preset invention is a monitor adapter con- 
nected between a computer and a video monitor for 
causing an optimal video signal to be output from the 
computer according to a condition of the video monitor, 
and includes a data terminal for transmitting and receiv- 
ing data to and from the conrputer bidirectionally, stor- 
age means for prestoring information on the video 
monitor, and control means responsive to supply of a 
data request signal to the data terminal for reading infor- 
mation from the storage means and outputting the infor- 
mation to the data terminal. 

Consequently, according to the present invention, 
since information related to a video monitor can be out- 
put to a computer, even a corrventional video monitor 
can be connected to a computer with a Plug and Play 
function. 

The present invention includes, in another aspect, a 
data terminal for transmitting and receiving data to and 
from a computer bidirectionally. an input terminal for 
receiving a data request signal transmitted so as to 
overlap a synchronization signal from the computer, 
storage means for prestoring information on a video 
monitor, and control means responsive to the data 
request signal transmitted so as to overlap the synchro- 
nization signal to the input terminal for reading informa- 
tion from the storage means and outputting the 
information to the data terminal. 

Therefore, according to the above mentioned 
another aspect of the present invention, the monitor 
adapter can be connected to a computer with a Plug 
and Play function in a manner adapted to DDC1. 

The present invention includes, in a further aspect, 
a data terminal, a dock signal terminal for receiving a 
clock signal, storage means, and control means, and 
when a data request signal and a clock signal are 
respectively applied to tiie data terminal and the dock 
signal terminal, information is read from the storage 
means in response to the dock signal and is output to 
the data terminal. 

Accordingly, a monitor adapter of the present inven- 
tion can be connected to a computer with a Plug and 
Pl^ function in a manner adapted to the DDC2B class. 

The present invention, in a still further aspect, is a 



monitor adapter connected between a computer and a 
video monitor for causing an optimal video signal to be 
output from tiie computer according to a condition of the 
video monita. and includes a data terminal for transmit- 
ting and receiving data to and from the computer bidi- 
rectionally, a first terminal for receiving a data request 
signal transmitted so as to overlap a vertical synchroni- 
zation signal from the computer in a first mode, a sec- 
ond terminal for receiving, together with the data 
terminal, a data request signal from the computer in a 
second mode, a storage circuit for prestoring informa- 
tion related to the video monitor, and a switching control 
circuit responsive to the data request signal transmitted 
to the first terminal for reading information from the stor- 
age circuit and outputting the information to the data ter- 
minal in the first mode, and responsive to the data 
request signal transmitted to the data terminal and the 
second terminal for reading information from the stor- 
age circuit and outputting the information to the data ter- 
minal in the second mode. 

Consequently, according to tiie present invention, 
since information related to a video monitor can be out- 
put to a computer in either a first mode or a second 
mode, e^en a conventional video monitor can be con- 
nected to a computer with a Plug and Play function in a 
manner adapted to DDC. 

More preferably, the switching control circuit 
includes a switching circuit having its input switched to 
the side of the first terminal in a first mode and switched 
to the side of the second terminal in response to supply 
of a part of a data request signal to the data terminal. 

More preferably, the present invention further 
includes a first receiver for receiving a part of a data 
request signal applied to the data terminal and switch- 
ing the input of the switching circuit to tiie side of tiie 
second terminal at its output. 

More preferably, the present invention further 
includes a driver for outputting information read from tiie 
storage circuit to the data terminal. 

More preferably, the present invention further 
includes a second receiver for receiving a vertical syn- 
chronization signal and a data request signal input to 
tiie first terminal and applying the received signals to 
the switching circuit, and a third receiver for receiving a 
part of a data request signal input to the second termi- 
nal and applying the received signal to the switching cir- 
cuit. 

The present invention further includes a filter for 
removing a data request signal contained in an output of 
tiie second receiver and outputting only a vertical syn- 
chronization signal to the video monitor. 

More spedfically, the present invention further 
includes a plurality of I/O terminals for receiving a hori- 
zontal synchronization signal and RBG color signals 
output from tiie computer and outputting tiie received 
signals to the video monitor. 
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Brief Description of the Drawings 

Fig. 1 is a schematic block diagram showing the 
whole structure of one embodiment of the present 

invention. 

Fig. 2 is a block diagram specifically showing a 
monitor adapter shown in Fig. 1 . 

Fig. 3 is a block diagram showing a monitor adapter 
in accordance with another embodiment of the present 
invention. 

Fig. 4 is a block diagram showing a monitor adapter 
in accordance with a further embodiment of the present 
invention. 

Fig. 5 is a block diagram showing a conventional 
display signal. 

Best Mode for Canrying Out the Present Invention 

Fig. 1 is a schematic block diagram showing the 
whole structure of one embodiment of the present 
Invention, and Fig. 2 is a block diagram specifically 
showing a monitor adapter 2 shown in Fig. 1 . 

The present invention is made to be able to deal 
with any dass of DDC1 and DDC2B out of the above 
described VESA standards. In Fig. 1 , monitor adapter 2 
characteristic of the present invention is connected 
between a conrputer 1 and a video monitor 4. Signal 
lines for a clock signal, data, a vertical synchronization 
signal, a horizontal synchronization signal and RGB sig- 
nals, respectively, are connected between computer 1 
and monitor adapter 2. Signal lines for supplying a ver- 
tical synchronization signal, a horizontal synchroniza- 
tion signal and RGB color signals, respectively, are 
connected between monitor adapter 2 and video moni- 
tor 4. 

As shown in Fig. 2. monitor adapter 2 includes a 
driver 21, receivers 22-24, a switch 25, a high cut fitter 
26. a non-volatile memory 27, and a data request 
decoder 28. Driver 21 and receiver 22 are connected 
from a data terminal 31 through a bidirectional data line 
to computer 1 , and a data request signal from computer 
1 is received by receiver 22 and then applied to data 
request decoder 28. Data request decoder 28 decodes 
the data request signal and applies the decoded signal 
to switch 25. Driver 21 transmits Information read from 
non-volatile memory 27 to computer 1. Receiver 23 
receives a signal applied through a clock terminal 32 
from computer 1 and applies the received signal to 
switch 25. Signal lines connected to data terminal 31 
and clock terminal 32 constitute an I2C bus. Receiver 
24 receives a data request signal transmitted so as to 
overlap a vertical synchronization signal from computer 
1 through terminal 33, and applies the received signals 
to switch 25 and high cut filter 26. H a data request sig- 
nal is applied from data request decoder 28 to switch 
25. the switch outputs the data request signal, and the 
switch othenmse switches Its Input to the output side of 
receiver 24. 

Non-volatile memory 27 stores, as infbrnnation on 



video monitor 4, the name of manufacturer, a product 
code, a serial number, a picture size, an available video 
timing, resolution, a frequency of a synchronization sig- 
nal which can be Input thereto, and the like. In addition. 

5 the non-volatile memory 27 receives a signal from 
switch 25, reads necessary information, and outputs the 
information to drier 21 . High cut filter 26 removes a high 
frequency conponent contained in a vertical synchroni- 
zation signal. It is noted that monitor adapter 2 may be 

10 formed Integrally with a cable connected to computer 1 
and/or a cable connected to video monitor 4. 

The operation of the present embodiment of the 
invention will now be described. First, in the DDCI class 
of a first mode, conrputer 1 sends a data request signal 

IS of, for example, 25 kHz to terminal 33 so as to overlap a 
vertical synchronization signal. The data request signal 
is applied to switch 25 through receiver 24. In a class 
other than DDC2B, an input of switch 25 has been 
switched to the output side of receiver 24, and the data 

20 request signal is applied from switch 25 to non-volatile 
memory 27. Non-volatile mennory 27, In response to the 
data request signal, reads stored information and 
applies the read information to driver 21. Driver 21 
transmits the applied information from data terminal 31 

25 through the bidirectional data line to conputer 1 . High 
cut filter 26 removes a component of 25 kHz from an 
output of receiver 24, and transmits only a vertical syn- 
chronization signal to video monitor 4 through an ouput 
terminal 38. It is noted that a horizontal synchronization 

30 signal and RGB color signals are respectively applied 
from computer 1 to input terminals 34, 35, 36 and 37. 
and these signals are respectively output to video mon- 
itor 4 through output terminals 39-42. 

On the other hand, in DDC2B of a second mode. 

35 computer 1 transmits a data request signal to both data 
terminal 31 and clock terminal 32. while transmitting a 
dock signal to clock terminal 32. A part of the data 
request signal is applied to data request decoder 28 
through receiver 22. and the data request signal Is 

40 decoded therein and applied to switch 25. Switch 25 
responsively switches Its input to the output side of 
receiver 23. Thus, the clock signal input to clock termi- 
nal 32 is applied from receiver 23 through switch 25 to 
non-volatile memory 27. and non-volatile memory 27 

45 reads information In response to the dock signal and 
the read information is transmitted from driver 21 
through data terminal 31 to computer 1 . In the DDC2B, 
only a vertical synchronization signal is output to termi- 
nal 33, and this vertical synchronization signal is ouput 

so through receiver 24 and high cut filter 26 to output termi- 
nal 38, and Is applied to video nx>nitor 4. A horizontal 
synchronization signal and RGB color signals are input 
to input terminals 34-37 and ouput to video monitor 4 
through ouput terminals 39-42, respectively, as in the 

55 case of the DDCI. 

As described above, in the present embodiment of 
the invention, since DDCI and DDC2B can be switched 
to each other and necessary information can be read 
from non-volatile memory 27 and ouput to computer 1 
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by merely outputting a data request signal to terminal 33 
or outputting a data request signal to data terminal 31 
and clock terminal 32, separate non-volatile memory 
and the like need not be provided for video monitor 4, 
and an optimal image signal can be output from oompu- 5 
ter 1 to video monitor 4 by merely connecting display 
adapter 2 between computer 1 and video monitor 4. 

Fig. 3 is a block diagram showing another embodi- 
ment of the present invention. Although the above 
described embodiment shown In Fig. 2 Is intended to 10 
deal with t)oth classes of DDC1 and DDC2B, the 
embodiment shown in Fig. 3 is intended to deal only 
with DDC1, and clock terminal 32, receiver 23, data 
request decoder 28 and switch 25 shown in Fig. 2 are 
removed, so that an output of a receiver 24 is directly is 
applied to a non-volatile memory 27. Furthermore, in 
the present embodiment, if a data request signal is input 
to a terminal 33 so as to overlap a vertical synchroniza- 
tion signal, the data request signal is supplied through 
receiver 24 to non-volatile memory 27, information Is 20 
read from non-volatile memory 27, and the read infor- 
mation is output from a driver 21 through a data terminal 
31 to a computer 1 . 

Fig. 4 is a block diagram showing a further embod- 
iment of the present Invention. The embodiment shown 25 
In Fig. 4 is intended to deal only with DDC2B, and 
receiver 24, switch 25 and high cut filter 26 shown in 
Fig. 2 are removed, so that an output of a data request 
decoder 28 is directly applied to a non-volatile memory 
27. Furthermore, in the present embodiment, if a data so 
request signal is applied to a data terminal 31 and a 
clock terminal 32, the data request signal is applied 
through a receiver 22 to data request decoder 28, and 
data request decoder 28 decodes the data request sig- 
nal based on a clock signal applied thereto through a 35 
receiver 23, and applies the decoded signal to non-vol- 
atile memory 27. Non-volatile memory 27 reads infor- 
mation, and outputs information related to a video 
monitor 4 from a driver 21 through data terminal 31 to a 
computer 1 . 40 

Although a data request signal Is made to overlap a 
vertical synchronization signal in the embodiments 
shown in Figs. 2 and 3. a data request signal may be 
made to overlap a horizontal synchronization signal. In 
such a case, a high cut filter 26 is not necessary. 45 

Applicable FiekJ in the Industry 

A monitor adapter In accordance with the present 
invention can carry out Plug and Play according to a so 
class of DDC1 or DDC2B by merely connecting the 
monitor adapter between a computer and a video mon- 
itor, and can apply an optimal color image signal from 
the computer to the video monitor even If the video mon- 
itor Is a conventional video monitor. ss 

Claims 

1. A monitor adapter connected between a computer 



and a video monitor for causing an optimal video 
signal to be output from said computer according to 
a condition of said video monitor, comprising: 

a data terminal for transmitting and receiving 
data to and from said computer bidirectionally: 
storage means for prestoring information on 
said video monitor; and 
control means responsive to supply of a data 
request signal to sakl data terminal for reading 
information from said storage means and out- 
putting the read Information to said data termi- 
nal. 

2. A monitor adapter connected between a computer 
and a video monitor for causing an optimal video 
signal to be output from said computer according to 
a condition of said video monitor, comprising: 

a data terminal for transmitting data to said 
computer; 

an input terminal for receiving a data request 
signal sent so as to overlap a synchronization 
signal from said computer; 
storage means for prestoring information on 
said video monitor; and 

control means responsive to the data request 
signal overlapping the synchronization signal 
sent to said input terminal for reading informa- 
tion from said storage means and outputting 
the read information to said data terminal. 

3. A monitor adapter connected between a computer 
and a video monitor for causing an optimal video 
signal to be output from said computer according to 
a condition of said vkjeo monitor, comprising: 

a data terminal for transmitting and receiving 
data to and from said computer bidirectionally; 
an input terminal for receiving a part of a data 
request signal from said computer; 
storage means for prestoring information on 
said video monitor; and 

control means responsive to the data request 
signal sent to satd data terminal and said Input 
terminal for reading information from said stor- 
age means and outputting the read Information 
to said data terminal. 

4. A monitor adapter connected between a computer 
and a video monitor for causing an optimal video 
signal to be output from said computer according to 
a condition of said video monitor, comprising: 

a data terminal for transmitting and receiving 
data to and from said computer bidirectionally; 
a first terminal for receiving a data request sig- 
nal sent so as to overlap a synchronization sig- 
nal from said computer in a first mode; 
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a second terminal receiving, together with said 
data terminal, a data request signal sent from 
said computer in a second mode; 
storage means for prescribing information on 
said video monitor; and 

switching control means responsive to the data 
request signal sent to said first terminal for 
reading information from said storage means 
and outputting the read information to said data 
terminal in said first mode, and responsive to 
the data request signal sent to said data termi- 
nal and said second terminal for reading infor- 
mation from said storage means and outputting 
the read information to said data terminal in 
said second mode. 



10 



IS 



outputting only a vertical synchronization sig- 
nal to said video monitor. 

11. The monitor adapter according to claim 5, further 

. comprising: 

a plurality of I/O terminals for respectively 
receiving a horizontal synchronization signal 
and RGB color signals output from said compu- 
ter and outputting the received signals to said 
video monitor. 



The monitor adapter according to claim 4, wherein 
said switching control means includes 
switching means having its input switched to a side 
of said first terminal in said first mode and switched 
to a side of said second terminal in response to 
supply of a part of a data request signal to said data 
terminal. 



20 



The monitor adapter according to claim 5, further 
comprising: 



25 



a first receiver for receiving a part of a data 
request signal applied to said data terminal and 
switching the input of said switching means to a 
side of said second terminal at its output. 



30 



7. The monitor adapter according to claim 6, further 
comprising: 

a driver for outputting information read from 
said storage means to said data terminal. 



35 



8. The monitor adapter according to claim 6, further 
comprising: 



40 



a second receiver for receiving a vertical syn- 
chronization signal and a data request signal 
input to said first terminal and applying the 
received signals to said switching means. 



45 



The monitor adapter according to claim 6. further 

comprising: 



a third receiver for receiving a part of a data 
request signal input to said second terminal 
and applying the received signal to said switch- 
ing means. 



so 



10. The monitor adapter according to claim 8, further 
comprising: 



55 



a filter for removing a data request signal con- 
tained in an output of said second receiver and 
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I I Further docunents are listed in the continiiatioD of Box C | | See patent family annex. 



* S pedal categories of dted docamesB: 
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